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Abstract 
This guide developed within the AFIAP allows to facilitate the practice of the acoustic emission, in particular 

during requalification of specific equipments, by allowing the replacement of certain hydraulic tests by pressure 

tests in hydrostatic or pneumatic pressure by acoustic emission monitoring. The experience feedback and the 

introduction of new appendices allowed the realization of the second edition 2009 of the guide consisted of one 

text and of appendices. Each of them is applicable to a family of equipments (spheres, small buried LPG tanks, 

cylindrical vessels, reactors and autoclaves). This document is the object of the decision BSEI N 09-102 of June 

29th, 2009, issued by the Ministry of Ecology, Energy, (MEEDDAT), relative to the replacement by the hydrau-

lic test, during the periodic requalification of certain pressure equipments, by the test under pressure gas moni-

tored by acoustic emission. This presentation gives, on one hand, the news of this edition 2009 and on the other 

hand, to assess experience feedback over the last 3 years. The perspectives of conception of new appendices will 

be discussed. 

 

Introduction 
 

Acoustic emission is a test technique which, when performed in accordance with a controlled 

and adapted methodology, ensures the overall monitoring of equipment regardless of its size 

or where it is installed. It has now been practised for more than thirty years and has been per-

formed on thousands of items of pressure equipment in, for example, the oil, chemical and 

energy industries. The experience acquired from these tests means that it is possible to have a 

high degree of confidence in the information provided. 

 

The AFIAP is the only national body in France that brings the five parties concerned with 

pressure equipment under the same umbrella: the administrative authorities, manufacturers, 

users (represented in particular by the UFIP (French Oil Industry Association) and UIC 

(French Association of Chemical Industries), technical centres and organisations carrying out 

non-destructive testing. With the support of the administrative authorities, the AFIAP decided 

to draw up and give long-term support to a Guideline for Acoustic Emission Testing of Pres-

sure Equipment. The AFIAP board of directors entrusted the preparation of the guide to an 

editorial board called the Acoustic Emission Group (GEA) made up of representatives from 

the five parties cited above.  

 

The guide, which has the approval of the French Ministry for the Environment, aims in par-

ticular to facilitate the practice of acoustic emission during the requalification of specific 

equipment by replacing certain hydraulic tests with hydrostatic or pneumatic pressure tests, 

thus avoiding the need to open equipment and for hydraulic re-testing. 

 

Some Important Reminders About Acoustic Emission  
 

Acoustic emission refers to a technique that consists of detecting and analysing elastic waves, 

known as stress waves, generated by a material subjected to deformation or damage. The 

waves are produced by energy being released when there is a sudden and irreversible change 

in the material. 
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The evolving defects in the tested equipment generate signals that are detected by appropriate 

sensors positioned on the sides of the equipment. With the required number of sensors strate-

gically placed during the test, the interpretation of the signals received makes it possible to 

pinpoint the emitting sources and classify them according to their criticality. 

 

Acoustic emission does not give precise information about the nature and size of any defects 

that might be present on the structure; consequently, the most critical sources must, if neces-

sary, undergo additional testing (in real time during the test and/or in differed time) using ul-

trasound, radiography, etc. so that they can be characterised. 

 

Acoustic emission is subject to a number of standards regarding its terminology, the equip-

ment used and the qualifications and accreditation of the personnel employed. The guide in-

corporates the European standards requirements in force at the time of publication; in order to 

fill certain inadequacies, the guide specifies them pending the European standards. 

 

The Practice Of Acoustic Emission On Pressure Equipment 
 
Acoustic emission testing has been performed on pressure equipment for more than thirty 

years. The tests were first used as a means of carrying out comprehensive monitoring during 

hydraulic tests, then, on a case-by-case basis, as part of exemptions during pneumatic tests 

carried out to replace hydraulic re-testing. In the past, the requests issued by the administra-

tive authorities were usually made when a hydraulic re-test would have resulted in heavy con-

straints for the apparatus or when the test was impossible (e.g. structures not intended to sup-

port the overloading caused by the test water or apparatus that could not be entirely emptied 

or drained) or when the overall cost of re-testing was industrially and economically excessive. 

 

The results obtained immediately proved encouraging for several reasons: 

• The test (as previously reported) obtains information on the overall nature of a structure, 

• The test is highly sensitive, 

• The test may be carried out during a "simple" process fluid or pneumatic pressurisation 

with the overload limited to 10% of the maximum pressure experienced by the equipment 

during the last 6 to 12 months of use, 

• The test only requires the equipment to be immobilised for a limited time, usually for one 

or more days depending on the complexity of the equipment and the implementation of 

the test. 

 

However, the practice of acoustic emission was limited due to the following reasons: 

• The need for expensive test equipment, 

• The fact that there are few operators on the market even though more and more service 

providers are engaging in this area of activity, 

• The limited experience of the practice up to a few years ago, 

• The lack of implementation references recognised by the professions and administrative 

authorities, 

• The requirement for case files requesting exemption to pass via special administrative 

terms and conditions (CCAP). 

 

The oil, gas, chemical and energy industries are keen to develop the application of this AE 

test method (without, however, it becoming too widespread) due to the opening offered by the 

new regulations on pressure equipment (especially equipment monitored by a recognised in-

spection service) concerning operations to be practised as part of requalification: Order dated 



 

March 15, 2000, chapter V, article 23 §7 and 8, which states: "Decisions taken after consult-

ing the special administrative terms and conditions (CCAP) may stipulate that hydraulic test-

ing be replaced by another pressure resistance test … that the periodic requalification be re-

placed by any other method that guarantees an equivalent level of safety."  

 

Position of the administrative authorities 

The administrative authorities were keen that a reference document covering all the stages of 

the tests be drawn up by the relevant parties (the BSEI, manufacturers, users, service provid-

ers and technical centres) in order to instil confidence in the practice of pressure equipment 

testing. Hence the GEA was set up, as presented in §1, and the publication of the Guide to 

Good Practice for Acoustic Emission Testing at the AFIAP. 

 

The GEA undertook a first version of the guide on the rules of good practice for acoustic 

emission in July 2001 (2001 edition), which was the subject of ministerial decisions DM-

T/P No. 32255 of September 26, 2002. The GEA undertook a second edition of the guide on 

the rules of good practice for acoustic emission in 2009 (2009 edition), which was the subject 

of ministerial decision BSEI No. 09-102 of June 29, 2009. 

 

Any requests submitted by a manufacturer for developing requalification requirements, such 

as the replacement of hydraulic re-testing by pneumatic testing with acoustic emission moni-

toring in accordance with the requirements of the GBP and its appendices, is now treated at 

DREAL level (Regional Environment, Development and Housing Department) without hav-

ing to pass via the special administrative terms and conditions (CCAP) beforehand. 

 

Guide To Good Practice For Acoustic Emission Testing  
 

Contents of the guide 

The guide is made up of a general section - the main text of the guide - which applies to the 

entire range of acoustic emission tests practised on pressure equipment, and appendices, each 

of which applies to a family of equipment that stipulates the particular characteristics of the 

AE linked to the family, in particular the criteria and thresholds for interpreting the record-

ings. The main text of the guide comprises the chapters indicated in Appendix 1. 

 

Working methods for drawing up the guide 

The GEA comprises approximately 30 representatives of the five relevant bodies: the BSEI, 

manufacturers, users, service providers and technical centres. The group provides guidelines 

for the work to be undertaken and validates documents. It is chaired by a representative of the 

users and its secretariat is provided by a technical centre. 

 

Main text 

The main text is edited by representatives of the different member bodies of the GEA. 

 

Appendices  

The first two appendices are general in nature: 

1. Standards, codes and regulations, 

2. Examples of equipment monitored by acoustic emission. 

 

Each of the following appendices may be applied to a family of equipment. They complement 

the main text of the guide regarding the terms of the test and the interpretation of results. 

 



 

The available appendices concern the following: 

3 Methodology for drawing up a procedure for spheres, 

4 Methodology for drawing up a procedure for GPL small buried tanks, 

6 Recommendations: Methodology for drawing up a procedure for cylindrical pressure 

vessels, 

8 Methodology for drawing up a procedure for reactors, 

9 Methodology for drawing up a procedure for autoclaves, 

 

The summary of the appendices is based on the summary of the main text of the guide. 

 

Working methods for drawing up an appendix 

Further appendices applicable to new families of equipment may be put into work at the re-

quest of manufacturers or professional associations. For a new family of equipment, an initial 

case file must have been approved by the special administrative terms and conditions 

(CCAP). A maximum of two further case files undertaken on the same basis may be approved 

by the DREAL. These tests form the subject of an experience feedback analysis. 

 

The decision to create a new appendix is taken by the GEA at a plenary session. A working 

group is set up for each new appendix; it comprises knowledgeable parties representing the 

service providers and companies that have practised this type of acoustic emission testing on 

the relevant family of equipment. Once the project has been drawn up and accepted by the 

AFIAP, it is then transmitted to the BSEI for instruction and forwarded to special administra-

tive terms and conditions (CCAP) for approval. 

 

Application 
  

The guide with its (inseparable) appendices is now in application. A new, comprehensive edi-

tion of the guide will be published periodically; however, provisional amendments (main text, 

a new appendix or the revision of an existing appendix) may be validated by the GEA and 

recognised by the administrative authorities. Once recognised, the amendments are made 

available to users of the guide. 

 

Progress Of The Work 
 

Appendix No. 7: Methodology for drawing up a procedure for composite material pressure 

equipment is being prepared. 

 

Appendix No. 10: Methodology for drawing up a procedure for stainless steel pressure 

equipment is being prepared.  

 

Appendix No. 11: Methodology for drawing up a procedure for exchangers. 

 

It is essential to take the experience feedback into account in order to ensure that the acoustic 

emission guide is applied properly.  

 

Organisation Of The Experience Feedback 
 

Experience feedback is collected by filling in two forms, including a highly detailed form (see 

Appendix 2). This form is used to collect the essential characteristics of the monitored equip-

ment in accordance with the GBP guide and the characteristics of the acoustic emission. This 



 

has been updated to make it easier to process. The document's technical summary must make 

it possible to identify the salient points, any problems encountered and the solutions chosen. 

These forms generate new forms that modify the guide via the lessons learned from the feed-

back. 

 

The results of the experience feedback forms are then grouped together according to the rele-

vant type of appendix and by the failure, difficulties or remarks identified.  

 

Review Of Experience Feedback 
 
The cases recorded in 2009 either directly concern the main text of the guide or the appen-

dices to the main text: 

 

1 – Main text:  70 forms requesting modifications were treated to update  

the 2009 version of the guide 

2 – Appendix 3 (spheres):  15 tests 

3 – Appendix 4 (small tanks): 6,222 tests 

4 – Appendix 6 (cylinders):  26 tests 

5 – Appendix 8 (reactors):  14 tests 

6 – Appendix 9 (autoclaves):  151 tests 

 

Other items of apparatus have been recorded, such as drying cylinders and equipment from 

specific reactors. This equipment has generally benefited from an exemption. 

 

The experience feedback made it possible to identify various types of difficulty: 

Case 1: Test failure owing to impossibility of carrying out the test: interference of external 

events, pressurisation fault, etc.  

Case 2: Difficulties in preparing or monitoring the procedure in accordance with the main 

text of the guide or the appendix used. 

Case 3: Difficulties in obtaining the conditions for use: interference of external events, 

pressurisation fault, etc. 

Case 4: Test halted following appearance of criteria for halting in real time. 

Case 5: Appearance of alarm criteria in real time. 

Case 6: Sources and/or areas for which additional investigations have been carried out 

(category 2 or 3) with requalification refused following the monitoring. 

Case 7: Sources and/or areas for which additional investigations have been carried out 

(category 2 or 3) with requalification accepted as a result of the monitoring. 

 

Conclusion 
 

1. The experience feedback gave rise to significant amendments to the main text of the 

guide and appendices in 2009. Every experience feedback form led to analyses by 

each of the working parties. 

2. The important work carried out by the AFIAP since 1998 has established a sound basis 

for widening the areas of application for acoustic emission monitoring. 

3. Since 2010 work has started on three new appendices for pressure equipment made of 

composite materials and stainless steel as well as for exchangers. 

4. The guide is published in English and French. 
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Appendix 1  
 

1 Preamble 

 

2 Aim 

 

3 Area of application 

 

4 Acoustic emission: general 

4.1 Terminology 

4.2 General principles 

4.3 Standards and codes 

4.4 Pressure equipment 

 

5 Instrumentation 

5.1 Sensors 

5.2 Coupling and attaching sensors 

5.3 Sensor/pre-amplifier connection cable 

5.4 Pre-amplifier 

5.5 Filter 

5.6 Pre-amplifier supply/signal cable 

5.7 Power supply 

5.8 Central processing unit 

5.9 Load measurement 

 

6 Personnel  

 

7 Links between service provider / main contractor / inspection 

7.1 Specifications structures 

7.2 Service content 

 

8 Procedures 

8.1 Aim and area of application 

8.2 Documents 

8.3 Qualification of personnel 

8.4 Description of the test 

8.5 Test preparation 

8.6 Operating method 

8.7 Analysis and interpretation of the data 

8.8 Report 

8.9 Archiving 

 

9 Interpretation of results and criteria  

9.1 Introduction 

9.2 Criteria and interpretation of results 

 

10 Final report 

 

11 Use of the final report 

11.1 Preamble 

11.2 New equipment 

11.3 Equipment in use 



 

 

 

 
 

 (DETAILED) EXPERIENCE FEEDBACK FORM 

APPLICA-

TION 

 

 

 

 

 

EQUIPMENT type  APPENDIX - 

 Size (mm) ∅ L: l:  

Interior volume (m³)  Material  Thickness (mm)  

 fluid  

OPERATOR / SITE  

SERVICE PROVIDER  

AUTHOR  

DATE  

TYPE / TITLE OF TEST   Requalification   /    Voluntary    /  
 

TECHNICAL 
SUMMARY 

Salient points 

Any problems en-
countered; solutions 
chosen 

Classification ac-
cording to chapter of 
guide  
 

 

 

 

 

 

 

 

 

 

 

 

 
1- Signal category 
 

 1   2   3 
 

 

2- Existence and nature of additional tests: 
 
  YES   NO 

 
If YES, nature of tests undertaken:  
 
 
Remarks: 
 

 
 

3- Correlation between EA results and additional NDT tests:  
 

  YES    NO 
 
Remarks:  
 
 

4- Relevance of criteria: 
 

 Criteria relevant   Criteria not relevant   
 
 
Remarks: 
 
 

5- Advice on the test conditions: 
 

 

6- Further observations: 
• Relevant part of guide: 

• Types of indications detected: 
 

 
 

CONCLUSIONS / 
RECOMMENDATIONS 

 

 
Lessons learned from the feedback and proposals to be made to the GEA 
for future action 

 

Appendix 2 

Guide to Good Practice for the Acoustic Emission Testing of 

Pressure Equipment 
No.  


